Endothelial dysfunction and chronic kidney disease: treatment options.
Endothelial cells detect physical and chemical changes in the blood vessels, and release various factors to counter these changes to maintain homeostasis. Traditional cardiovascular disease risk factors, such as hypertension, dyslipidemia and diabetes, cause endothelial dysfunction characterized by off-balanced vasodilation/vasoconstriction, increased oxidative stress and inflammation, deregulation of thrombosis and fibrinolysis, abnormal smooth muscle cell proliferation, and a deficient repair mechanism. Patients with chronic kidney disease (CKD) have a much higher risk of cardiovascular disease and mortality than the general population. Endothelial dysfunction is commonly observed in CKD, likely preceding other cardiovascular complications. Lipid-lowering agents, such as statins, improve endothelial functions and are effective in reducing cardiovascular disease risk in the general population, but have not demonstrated comparable efficacy in the CKD patient population. Similarly, antidiabetic agents, such as thiazolidinediones, that improve endothelial function in the general population are less efficacious than expected in slowing disease progression and reducing cardiovascular disease risk in CKD patients. Interestingly, agents that activate the vitamin D receptor (VDR) for the treatment of hyperparathyroidism secondary to CKD are associated with a survival benefit in CKD patients that is likely mediated through the effects of the VDR on modulating key components involved in endothelial dysfunction. However, a randomized, clinical study is required to confirm the survival benefit of VDR activation therapy for CKD patients. Results from clinical studies suggest that managing hypertension alone may not be adequate in slowing CKD progression and its related cardiovascular complications. Angiotensin-converting enzyme inhibitors and angiotensin receptor blockers that target the renin-angiotensin system slow CKD progression, possibly due to their effects on improving endothelial function, independent of controlling blood pressure.